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relation between infarct size and percent wall thickening (r = -0.49, P ~
0.07). However, the relation between infarct size and size of perfusion de-
fect on MCE was good (r = 0.82, P < 0.01). When no coronary stenosis
was present, a close inverse relation between infarct size and percent wall
thickening was observed in the presence of 15 JLg/kg/min of dobutamine (r
= -0.92, P < 0.01). In the presence of a critical stenosis, however, when 15
JLg/kg/min of dobutamine was infused, although the relation between infarct
size and perfusion defect on MCE remained good (r = 0.80, P < 0.01), that
between infarct size and wall thickening deteriorated significantly (r = 0.22,
P = 0.49).
We conclude that both contractile and microvascular reserve provide an
excellent assessment of the extent of myocardial viability after reperfusion
as long as there is no residual coronary stenosis. In the presence of a residual
critical coronary stenosis, whereas contractile reserve may be exhausted, the
spatial extent of perfusion abnormality still predicts the extent of myocardial
salvage.
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Myocardial contrast echocardiography (MCE) has been used to demonstrate
regional perfusion abnormalities (RPA) in the presence of coronary occlu-
sions, severe coronary stenosis, and myocardial infarctions (MI). We have
observed such abnormalities following the release of a temporary occlusion
in the absence of MI. To further define this, we studied 54 open-chest dogs.
Temporary coronary occlusions were performed (Group A = 15 minutes;
Group B = 30 to 360 minutes), followed by release of the occlusions and
by the administration of dobutamine IV (10 JLglkg/min). Myocardial contrast
echocardiography was performed with aortic root injections of sonicated al-
bumin (Albunex®) during occlusion and following reperfusion with and with-
out dobutamine. Postmortem TIC staining (+ stain = viable myocardiuml
was used to determine the presence/absence of MI. Resu/ts: All Group A
dogs (n = 14) showed no evidence of MI. In Group B (n = 40), 14 dogs
showed no evidence of MI, whereas the other 26 did (12 papillary muscle,
7 subendocardial, and 7 transmural). The presence of RPA in all groups is
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Myocardial contrast echocardiography (MCE) in the presence of pharmaco-
logic vasodilation and a fully patent infarct-related artery has been used to
assess myocardial infarct (MI) size during acute post-ischemic reperfusion.
Because a stenosis (STN) affects reperfusion dynamics, we hypothesized
that the degree of residual infarct artery STN affects MCE measures of my-
ocardial viability. Accordingly, 7 open chest dogs were studied. A flow probe,
snare, and variable occluder were placed around the left circumflex artery
(LCX), which was then occluded for 3 hr, followed by reflow. MCE imag-
ing with albumin microbubbles commenced before and during iv adenosine
(ADN) (0.3 mglkg/min) at each of 3 LCX patency states during reflow: fully
patent, moderate, and severe non-flow-limiting STN. MCE images were dig-
itally processed, and MI was delineated with triphenyl tetrazolium chloride
(TIC)
TIC-determined MI size was 18 ± 7% of the short-axis slice. WithoutADN,
MCE defects were smallest with no STN (11 ± 7%, P < 0.01 vs. any STN).
intermediate with moderate STN (18 ± 8%1, largest with severe STN (19
± 10%), and most closely approximated MI size when a residual STN was
present. With addition of ADN, progressively larger MCE defects occurred,
starting with no STN (20 ± 10%), moderate STN (28 ± 10%) and severe STN
(36 ± 13%, P < 0.05). With ADN, MCE defects overestimated and were un-
related to MI size in the presence of a severe STN (r = 0.39). slightly overes-
timated MI with a moderate STN (y = x + 8.02, P < 0.05), and best predicted
MI when no residual STN was present (y = x + 0.65, p < 0.01).
In conclusion, MCE without pharmacologic vasodilation closely approxi-
mates MI size when a STN is present during reflow, because a STN atten-
uates physiologic post-ischemic hyperemia. However, MCE with pharmaco-
logic vasodilation during reflow through a STN overestimates MI in propor-
tion to the degree of STN, since microvascular reserve in the entire risk bed
is impaired. Thus, whereas MCE closely predicts MI size during pharmaco-
logic vasodilation when the infarct artery is fully patent, if the infarct artery
is stenotic, MCE best predicts MI size in the absence of pharmacologic va-
sodilation, particularly if the STN is severe.
Cyclic Variation in Myocardial Grey Level as a
Marker of Viability in Man - a
Videodensltometric Study
shown below:
Occlusion Reperfusion Reperfusion+
Dobutamine
Group A 13114 2/14 2114
Group B 35140 17/39 20/39
• No MI 11114 7/13 8/13
• Papillary MI 10112 3112 5/12
• Subendocardial MI 7f7 3/7 3/7
• Transmural Ml 717 4/7 4/7
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RWM (SDlchord) Normal DSVR Low DSVR p-value
(n = 15) (n = 7)
on admission -30 ± 0.7 -25 ± 0.5 NS
at discharge -2.0 ± 1.0 -2.0 ± 0.6 NS
LlRWM 1.0 ± 0.4 05 ± 0.4 <0.05
EF(%}
on admission 48± 13 53 ± 6 NS
at discharge 62 ± 11 52 ± 10 NS
LIEF 14±6 -1 ±9 <0.05
To predict the recovery of left ventricular regional wall motion after success-
ful direct angioplasty in acute myocardial infarction, we measured coronary
flow velocity variables using Doppler guidewire (FloWire) immediately after
reperfusion in 22 patients (pts) (14LAD, 8RCA) and compared them with left
ventriculographic indices. Average peak velocity (cm/sec; mean ± SD) was
17.6 ± 8.0, average diastolic peak velocity (em/sec; mean ± SD) was 21.7
± 10.6 and diastolic systolic velocity ratio (DSVR) was 2.1 ± 1.0. Patients
were divided into 2 groups based on DSVR (normal DSVR: LAD> 1.7, RCA
> 1.4). There were no significant differences between 2 groups in peak CPK,
elapsed time and collateral flow grade. Left ventricular ejection fraction (EF)
and regional wall motion (RWM) by left ventriculogram on admission and
at discharge were compared between normal DSVR group (n = 15; 10LAD,
5RCA) and low DSVR group (n = 7; 4LAD, 3RCA).
In conclusion, the presence of a RPA following the release of coronary
occlusions most likely indicates abnormal coronary reserve rather than the
presence of myocardial necrosis.
Conclusions; Measurements of coronary flow velocity immediately after
direct coronary angioplasty predict the recovery of regional and global left
ventricular function in pts with acute myocardial infarction.
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Experimental and clinical studies have shown that a preserved cyclic
(diastolic-to-systolicl echoreflectivity variation, assessed by radiofrequency
sampling of backscatter signal with non commercially available prototypes,
identifies viability in a myocardial segment with a resting dyssynergy. Aim
of this study was to assess whether a videodensitometric analysis of my-
ocardial gray level variation during cardiac cycle might identify viable but
dyssynergic myocardium in a clinical setting. Thirty-four patients with a rest-
ing dyssynergy (akinesis in 26, marked hypokinesis in 8 patients) in the sep-
tum andlor infero-posterior wall were evaluated by videodensitometry. All
echo studies were performed with commercially available instruments in the
long axis parasternal view, with quantitative analysis of gray levels performed
off-line on digitized images. Segmental wall motion was assessed with a 16
segment model of the left ventricle, each scored from 1, normal, to 4, dysk-
inetic. A follow-up echo study was obtained in all patients >4 weeks after
successful revascularization (achieved with angioplasty in 22, with bypass
surgery in 12). Two groups of segments were identified: 18 "viable" seg-
ments (contractile improvement of 1 grade or more in resting function after
revascularization); 16 "necrotic" segments (no contractile improvement in
resting function after revascularization). The % cyclic variation was higher in
"viable" vs "necrotic" segments (26 ± 16 vs 1 ± 13%, P < 0.01), in spite of
similar % systolic thickening (5 ± 5 vs 4 ± 6%, P = ns) and end-diastolic
thickness (10 ± 2 vs 10 ± 2 mm, p = ns). When individual patient analy-
sis was performed, % cyclic variation was below the 95% confidence limits
obtained from normal control regions (n ~ 34; % cyclic variation = 38 ±
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